Consistent individual differences in behaviour (animal personality) are widespread throughout 14 the Animal Kingdom. This includes variation in risk-taking versus risk-averse behavioural 15 tendencies. Variation in several personality dimensions is associated with distinct fitness 16 consequences and thus, may become a target of natural and/or sexual selection. However, the 17 link between animal personality and mate choice-as a major component of sexual 18 selection-remains understudied. We asked (1) whether females and males of the livebearing 19
risk-taking tendencies were experimentally manipulated by presenting single males close to 56 (or away from) predators (Godin & Dugatkin, 1996) . The question remains as to whether 57 females would be able to assess actual male personality types independent of males' 58 behavioural responses to predators. Females could base their mate choice on correlated 59 present study, we initially screened a large number of potential stimulus and focal individuals 96 so as to be able to select stimulus pairs with contrasting behavioural type (see methods). This 97 time-consuming approach led us to decide to not assess behavioural repeatability, but we 98 argue that behavioural repeatability of risk-taking tendencies is well established in our study 99
species. 100
We performed dichotomous mate choice tests in which focal individuals could choose 101 between two stimulus individuals of the opposite sex that differed in risk-taking tendencies 102 but were matched for other phenotypic traits known to be involved in mate assessment (body 103 size, shape and colouration; Rios-Cardenas & Morris, 2011). This left only behavioural 104 characteristics correlated with risk-taking tendencies as a potential source for mate 105 assessment. We asked whether focal individuals prefer risk-taking over risk-averse mating 106 partners (directional preference) and/or whether a pattern indicative of assortative mating 107 would be uncovered. Either result would indicate that focal individuals were able to assess the 108 behavioural type of potential mating partners within the short time period of our mate choice 109 tests (focal and stimulus individuals were unfamiliar prior to the tests) and without an 110 opportunity to observe interactions with predators.
While predictions may seem to be mutually exclusive when considering the potential 112 occurrence of directional mating preferences or assortative mating, we argue that this is 113 actually not the case: focal individuals [at least females (Godin & Dugatkin, 1996)] could 114
show an overall (directional) preference for risk-taking mating partners. Still, 'hidden' within 115 the individual variation in mating preferences, focal individuals' own risk-taking tendencies 116 might predict the strength at which individuals express this mating preference. Our present 117 study confirms that both preference functions indeed act in unison and jointly explain female 118 (but not male) mate choice for risk-taking mating partners. 119 120
Materials and methods

121
Test subjects and general testing procedure 122 Test subjects were laboratory-reared descendants of wild-caught Atlantic mollies (Poecilia 123 mexicana), which we collected in the southern Mexican Río Oxolotán in 2013. We 124 maintained the fish in several aerated and filtered 200-L stock tanks at 28°C under a 12/12 h 125 light/dark cycle. Our stock tanks comprised juveniles and adults of both sexes at densities of 126 50-70 adult individuals per tank. We fed the fish twice a day ad libitum-amounts of 127 commercially available flake food (Tetra Min ® ), frozen spinach, Artemia naupliae and frozen 128 bloodworms (Chironomus larvae). Aquaria were equipped with live and artificial plants and 129 stones. To maintain water quality, we replaced half of the water by aged tap water every 2 130 weeks. Focal and stimulus fish for the mate choice tests were taken from different stock tanks 131 and were thus unfamiliar prior to the tests. 132
We conducted our behavioural experiments in 2016. Before the behavioural 133 assessments, test subjects were held for three days in same-sex groups at densities of 20 134 individuals per tank. We initially tested a large number of fish (n = 300) for risk-taking 135 tendencies, after which they were given three days for recovery before focal individuals and stimulus pairs were selected. We tested a sub-set of n = 54 focal individuals (27 females and 137 27 males) for their mating preferences by using dichotomous mate choice tests (see below for 138 details on which individuals were selected for the mate choice tests). Additionally, we visually matched the respective stimulus pairs with respect to body shape 168 and colouration (Fig. 1 ). However, we refrained from analyses such as spectroradiometric 169 compartments, which were separated from the main tank by transparent Plexiglas sheets (see 187
Sommer-Trembo et al., 2016 for details). The focal fish was allowed to move freely between 188 zones during a 5-min observation period, during which we scored times spent in either of the 189 preference zones. We then switched side assignments of both stimulus individuals to avoid 190 potential side biases and repeated measurement of association times. We summed times spent 191 in association with either stimulus individual during the entire 10-min testing period. 192
We calculated strength of preference (SOP)-scores for risk-taking mating partners as: served as covariates. We excluded the non-significant interaction terms (females: F1,23 = 0.58, 214 P = 0.46; males: F1,23 = 2.19, P = 0.15). 215
Results
217
Males tended to be more risk-taking than females (Mean ± S.E. risk-taking-scores, females: 218 31.2 ± 4.6 s; males: 42.5 ± 3.4 s), but the difference was not statistically significant (Mann-219
Whitney U-test: z = 1.60, p = 0.11). Focal females showed a directional preference for risk-220 taking males and spent 263.4 ± 20.9 s in association with the risk-taking and 151.7 ± 16.9 s 221 near the risk-averse stimulus male (paired t-test: t26 = 3.31, p = 0.003; Fig. 2a ). By contrast, 222 focal males did not show a directional preference related to females' propensity to take risks 223 (time spent with risk-taking female: 266.8 ± 23.0 s; with risk-averse female: 220.9 ± 22.8 s; 224 paired t-test: t26 = 1.04, p = 0.31; Fig. 2b ). However, strength of preference (SOP)-scores did 225 not differ significantly between sexes (Mann-Whitney U-test: z = 1.54, p = 0.12). 226 227
Figure 2 228
Results of dichotomous preference tests to assess directional mating preferences for risk-229
taking mating partners. Shown are the mean (± S.E.) times focal individuals (a females, b 230 males) spent associating with risk-taking and risk-averse stimulus individuals of the opposite 231 sex.
233
Focal females' risk-taking tendency had a significant effect on their SOP (GLM, F1,24 234 = 4.94, p = 0.036; mean SL of stimulus males: F1,24 = 2.28, p = 0.14). A post-hoc Pearson 235 correlation confirmed a significant, positive correlation between both variables (Fig. 3a) . 236
Neither focal males' risk-taking tendency (F1,24 = 0.56, p = 0.46; Fig. 3b ) nor the stimulus 237 females' mean body size (SL; F1,24 = 0.21, p = 0.65) had statistically significant effects on 238 males' SOP. of preference for risk-taking individuals would be dependent on the choosing individuals' 256 own tendency to take risks (assortative mate choice; Scherer, Kuhnhardt & Schuett, 2017). 257
We found a pattern in which both preference functions appear to interact: female (but not 258 male) P. mexicana generally preferred risk-taking over risk-averse mating partners, but the 259 strength of preference (SOP) for risk-taking males was dependent on the choosing females' 260 own personality type (i.e. risk-taking females exhibited stronger preferences for risk-taking 261 males than risk-averse females). this and other species will need to consider the fact that the effects we describe here can easily 271 be overlooked when research merely focusses on (more obvious) directional preferences, 272 neglecting the potential drivers/correlates of individual variation in those preferences. 273
In our current study, personality differentially affected female and male mate choice. and risk-taking females could be more willing to accept the risk of interacting with aggressive 293 males than risk-averse females. 294
Our results prompt the question of how exactly females discriminated between risk-295 taking and risk-averse males. We carefully matched stimulus males for morphological traits 296 known to be involved in mate assessment. Nevertheless, females could differentiate between 297 bold and shy males within the short time (10 min) of our behavioural tests. We may have 298 overlooked subtle variation of certain (non-behavioural) traits that might correlate with 299 differences in risk-taking tendencies, such as the intensity of male sexual ornamentation, but 300 we consider this explanation unlikely. We argue in favour of another explanation: while 
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